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ACUTE AXONAL POLYNEUROPATHY WITH 
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An uncommon neurological
complication of bariatric surgery
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ABSTRACT - Bariatric surgery is frequently indicated in the treatment of morbid obesity. Previously unre-
p o rted complications have been associated to this surg e ry; among them, neurological complications have
gained attention. We re p o rt the case of a 25-year-old man submitted to gastric surg e ry for treatment of
morbid obesity who developed, two months after surg e ry, acute proximal weakness in lower limbs. The
e l e c t ro n e u romyography revealed axonal peripheral polyneuropathy with predominant proximal involve-
ment. After treatment with immunoglobulin and vitamin supplementation, rapid clinical and neuro p h y s-
iologic re c o v e ry was observed. We describe the clinical and electro n e u romyographic features of this case,
s t ressing the difficulty of initial diagnosis, particularly in the diff e rential diagnosis with Guillain-Barré syn-
d rome. We discuss the importance of nutritional follow-up and the eventual indication of routine vitamin
supplementation in these patients.
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P o l i n e u ropatia axonal aguda com acometimento proximal predominante: manifestação neu-
rológica incomum de cirurgia bariátrica

RESUMO - A ciru rgia bariátrica é freqüentemente indicada no tratamento da obesidade mórbida. Complica-
ções previamente não relatadas têm sido associadas a essa ciru rgia; dentre estas, as complicações neuro l ó g i-
cas têm recebido destaque. Relatamos o caso de um homem de 25 anos de idade submetido a ciru rg i a
gástrica para tratamento de obesidade mórbida que desenvolveu, dois meses após a ciru rgia, fraqueza de
p redomínio proximal nos membros inferiores, de instalação aguda. A eletro n e u romiografia demonstro u
polineuropatia periférica axonal nos membros inferiores, de predomínio proximal. Após tratamento com
imunoglobulina e suplementação vitamínica, apresentou rápida melhora clínica e neuro f i s i o l ó g i c a .
D e s c revemos as características clínicas e eletro n e u romiográficas desse caso, destacando a dificuldade diag-
nóstica inicial, part i c u l a rmente com relação ao diagnóstico diferencial com síndrome de Guillain-Barr é .
Discutimos a importância de acompanhamento nutricional e a eventual indicação de suplementação vita-
mínica de rotina nesses pacientes. 

PA L AV R A S - C H AVE: ciru rgia bariátrica, polineuropatia, complicações neurológicas, suplementação vitamínica.

Gastric surg e ry is frequently indicated in the tre a t-
ment of morbid obesity. Neurological complications
of gastric surg e ry for morbid obesity - bariatric surg e-
ry (BS) - are increasingly recognized. These include
peripheral neuropathy (PN), myotonic syndrome, m y e-
l o p a t h y, burning feet syndrome, lumbosacral plex-
opathy and We rn i c k e - K o r s a k o ffencephalopathy1 , 2.
The most common neurological complication describ-

ed after BS is PN1,2. Among the involvement of peri-
pheral nerves, the distal polyneuropathy is the most
common presentation, followed by mononeuro p a-
thies, including meralgia paresthetica, and radiculo-
plexus neuro p a t h y. Guillain-Barré syndrome has also
been re p o rt e d1 , 3. The etiology of peripheral neuro p a-
thy after BS is probably multifactorial and different
in each subgroup described above. It appears that
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nutritional deficiencies may play the most import a n t
role in pathogenesis1,2,4,5.

The purpose of this paper is to describe an unre-
p o rted presentation of peripheral polyneuro p a t h y
after BS and review the literature concerning periph-
eral nerves involvement in this particular condition.
We re p o rtthe case of a 25-year-old male who devel-
oped an acute symmetrical axonal polyneuro p a t h y
with predominant proximal involvement. The initial
clinical and electro n e u romyografic picture led to dif-
ficulties in diagnosis, particularly concerning diff e r-
ential diagnosis with initial Guillain-Barré syndro m e .

CASE
A 25-year-old male underwent a successful laparo s c o p-

ic gastroplasty on January 2005 for morbid obesity (weight
130 kg, Body Mass Index [BMI] 48). After surg e ryhe lost 21
kg within six weeks and tolerated a semi-liquid diet with-
out vomiting. He did not receive vitamin supplementation.
About the end of the first month after surg e ry, he devel-
oped paresthesias in medial aspects of both thighs, pro-
gressing to involve both feet later on the course.

One week before hospitalization, at the second month
after the surg e ry, he noticed some weakness mainly in
climbing up stairs and some difficulty in getting up from a
sitting position. This weakness progressed in days to com-
plete incapacity to get up from a sitting position without
assistance, which motivated hospitalization. He also com-
plained of pain in legs. He denied any symptoms on the
upper limbs. General physical examination was norm a l ,
apart from obesity (BMI=38). There was no clinical or lab-
oratorial sign of malnutrition. Severe weakness at lower
limbs was noticed, mainly at proximal sites. Tendon re f l e x-
es were normal in the arms, but decreased in the inferior
limbs, with absence of Achilles reflexes. Plantar responses
w e re flexor. Hypoesthesia on touch and pin prick in both
legs and feet was present. Laboratory investigation was
within normal ranges, including complete blood cell count,
CK, hepatic enzymes, renal function, total serum pro t e i n s ,
albumin, vitamin B12, folate, serum transferrin and seric
i ron. The cerebral spinal fluid (CSF) analysis revealed nor-
mal results. Vitamins B6 (pyridoxine) and B1 (thiamine) con-
centrations were under the lower limit of normal ranges
according to the laboratory method used (2.9 ng/mL, nor-
mal 3.3-26.0 ng/L and <7 nmol/mL, normal 9-44 nmol/L re s-
pectively).

On admission, the first electro n e u romyography (EMG)
revealed sensorimotor polyneuropathy at lower limbs. The
amplitudes of both femoral compound muscle action poten-
tials (CMAPs) and sural sensory nerve action potentials
(SNAPs) were severely diminished. The H-reflexes from the
soleus muscles were absent and F-waves shortest latency
was prolonged (32 ms for ulnar nerve and 59 ms for tibial
n e rve; these values were considered abnormal when com-
p a red to those obtained in the subsequent EMG examina-
tion, which were 25 ms for ulnar nerve and 45 ms for tib-
ial nerve). On needle electromyogram there were few fib-

rillations and posit ive sharp waves at lower limbs (pro x i-
mal and distal muscles) but rare motor unit action poten-
tials (MUAPs) at thigh muscles. The needle examination of
lombosacral paraspinal muscles was normal. Signs of chro n-
ic re i n n e rvation were observed in distal muscles of upper
and lower limbs.

The patient received adequate doses of intravenous
immunoglobulin for five days, as well as vitamin supplemen-
tation (B1 and B6). He slowly re c o v e red strength and beca-
me able to walk without assistance over the next few w e e k s ,
due to improvement of proximal muscle weakness. Follow-
ing hospital discharge, results of serum antibodies showed
no abnormalities: antibodies  against gangliosides (GM1,
GM1 Asialo and GD1b) and anti-MAG dosage were within
n o rmal ranges. He was submitted to a second EMG, four
months after the first exam, which confirmed a sensorimo-
tor axonal distal polyneuro p a t h y, with almost re c o v e re d
femoral CMAPs amplitudes and persis tence of decre a s e d
sural and superficial peroneal SNAPs amplitudes. The H-re-
flexes were still absent. The F-wave shortest latency was
n o rmal (25 ms and 45 ms for ulnar and tibial nerves re s p e c t i-
vely). There were few fibrillations and positive sharp waves
at proximal and distal low er limbs and distal upper limbs
with chronic re i n e rvation MUAPs. As in the first EMG, the
examination of lombosacral paraspinal muscles was norm a l .

DISCUSSION

Bariatric surg e ry is now widely indicated in the
t reatment of morbid obesity. The rise of BS bro u g h t
along with it a variety of previously unre p o rted com-
plications. Among these, neurological complications,
although uncommon2, have recently gained atten-
tion1,2,6. The most commonly described neurological
complications associated to BS are PN and We rn i c k e -
Korsakoff encephalopathy3,7-12.

We rn i c k e ’s encephalopathy is most commonly
associated with malnutrition in chronic alcoholism,
but it has been described in the literature as a compli-
cation of BS, frequently associated with persistent
vomiting. It occurs as a result of thiamine deficiency
and can be prevented by vitamin supplementa-
tion7,9,10,12.

Peripheral neuropathy is the most commonly des-
cribed neurological complication of BS1. Nutritional
deficiencies may play the most important role in the
pathogenesis of PN, although each case must be eval-
uated individually2 , 4 , 7. It has not been established
whether the development of PN after BS for morbid
obesity may be attributed to a specific vitamin defi-
ciency1,2,5,13.

Some authors believe that other factors, such as
acute protein-caloric malnutrition secondary to mar-
kedly insufficient food intake and/or severe vomit-
ing in combination with vitamin deficiency7, or a
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marked catabolism of fat and/or loss of carn i t i n e1 3

may also be involved in the pathogenesis of neuro l o-
gical complications after BS. Rapid weight loss after
BS has been associated to vitamins deficiencies (vita-
min B12, thiamine and folate)6. In the case re p o rt e d
the patient did not have persistent vomiting but had
low serum concentration of thiamine and vitamin B6
and normal levels of vitamin B12 and folate. These
facts suggest that the rapid weight loss was cru c i a l
for the vitamin deficiency in our patient.

A recent controlled study of PN after BS identi-
fied risk factors for development of PN, more often
o b s e rved in these patients than in obese patients sub-
mitted to cholecystectomy1. Of the 435 patients who
had BS, 16% developed PN, compared to only 3% in
the cholecystectomy group (p<0.001). Most impor-
tant risk factors included rate and absolute amount
of weight loss, prolonged gastrointestinal symptoms,
not having a nutritional specialized follow-up after
BS, postoperative surgical complications and jejunoi-
leal bypass. There were no differences in the serum
concentrations of vitamin B12 and folate between
the two groups. Other vitamin levels were not ro u t i-
nely measured. In our patient, the excessively rapid
weight loss in addition to the fact that the patient
was not having a vitamin supplementation pro b a b l y
contributed to the development of PN. 

D i ff e rent clinical patterns of PN after BS are des-
cribed in the literature. A review of case re p o rts iden-
tified 60 patients with PN after BS. Among these, the
most common presentation was peripheral polyneu-
ropathy (67%), followed by mononeuropathies ( 3 0 % ) ,
mainly meralgia pare s t h e t i c a3. However, pero n e a l
palsy has also been reported after weight loss14.

Thaisetthawatkul et al. described three distinct
clinical patterns of PN after BS: sensory - p re d o m i n a n t
p o l y n e u ro p a t h y, mononeuropathy and radiculoplexus
n e u ro p a t h y. Electrophysiological studies of patients
with clinical diagnosis of peripheral polyneuro p a t h y
showed large fiber involvement and no evidence of
demyelination. A minority of patients with norm a l
EMG had clinically small-fiber neuropathies. All pa-
tients had symmetric sensory symptoms and signs and
some had distal motor weakness involving hands and
feet. The mononeuropathy group had mainly asym-
metric involvement at common sites of entrapment
(median neuropathy at wrist in most of the patients).
In the radiculoplexus neuropathy group, the symp-
toms began asymmetrically and remained unilater-
al in almost all patients. EMG demonstrated axonal
pattern involving the roots, plexus and nerves1.

Our patient had acute onset of prominent weak-
ness in proximal muscles of lower limbs and clinical
symptoms and signs of distal peripheral polyneuro p a-
t h y. The markedly decreased amplitude of both fe-
moral CAMPs and prolonged F-waves latencies, de-
monstrated by EMG, raised the possibility of conduc-
tion block due to demyelination, involving pro x i m a l
n e rve segments, which might suggest the hypothe-
sis of initial Guillain-Barré syndrome. However, fur-
ther clinical course was not compatible with this diag-
nosis. The distal sensory - p redominant polyneuro p a-
thy consistent with axonal disord e r, also demonstrat-
ed by EMG, has been clearly described in the litera-
ture2,12.

A similar case was reported by Nascimento et al.
They described a patient submitted to BS for morbid
obesity which developed acute and severe onset of
lower limb proximal weakness and pain. This patient
had thermo-algesic hypoesthesia with T10 sensory
level. The thoraco-lumbar spine magnetic re s o n a n c e
was normal. The authors concluded that the clinical
and EMG findings were compatible with an acute
n e u ronopathy or sensorimotor axonopathy and a
possible myeloradiculoneuropathy. The patient was
t reated with vitamins supplementation and methyl-
prednisolone, and gradually recovered strength15.

Feit et al. described two cases of ataxia, chore a
and polyneuropathy after BS and extensive demyeli-
nation of nerve fibers has been seen at autopsy in
one case1 3. Ishibashi et al. described three cases of
acute axonal polyneuropathy associated to We rn i c k e -
K o r s a k o ff syndrome in which neuropathic symptoms
and signs rapidly improved after thiamine supple-
mentation. These three cases followed gastric surg e-
ry other than BS. Sural nerve biopsies in two patients
revealed mild axonal degeneration with scattere d
myelin ovoid formation. The authors proposed thre e
d i ff e rent mechanisms for the axonal dysfunction: dis-
tal conduction block due to demyelination, distal a x o-
nal regeneration and physiological conduction fail-
ure on the axolemma16.

In our case, after treatment with adequate vita-
min supplementation (B1 and B6 vitamin) and immu-
noglobulin, the patient rapidly re c o v e redthe pro x-
imal muscle strength. Repeated EMG after four
months, showing almost normal amplitude for bilat-
eral femoral CAMPs and normal F-waves latencies,
suggests that there was proximal nerve involvement,
rapidly reversible. Clinical improvement occurred ear-
lier than expected considering a “pure” axonal motor
degeneration. This improvement of proximal motor
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function could be, in part, attributable to other pa-
thologic features as conduction block due to demyeli-
nation or conduction failure on the axolemma, such
as postulated by Ishibashi et al.1 6. In such scenario,
t reatment with immunoglobulin could have contri-
buted to improvement, although it is not possible to
confirm this hypothesis. 

In conclusion, this patient had acute axonal senso-
rimotor polyneuropathy with predominant pro x i m a l
involvement as a complication of BS. This uncommon
n e u rological complication may be due to rapid w e i g h t
loss and vitamin deficiency. Initial clinical and neu-
rophysiologic characteristics may pose difficulties to
c o rrect diagnosis. We emphasize that adequate nutri-
tional orientation after surg e ry may diminish this s p e-
cific neurological complication. Routine vitamin sup-
plementation might be useful in these patients,
although this remain to be established. 
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